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(54) METAL SINTERED COMPACT AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a metal 
sintered compact which has no sintering failure, 
besides having high density, dimensional accuracy, 
and a uniform density and/or structure even for the 
compact with a high aspect ratio, and to provide a 
manufacturing method therefor. 

SOLUTION: This method for manufacturing the metal § 
sintered compact comprises stacking a first layer 12 
containing a first metal, and a second layer 14 which 
has higher specific resistance than the first layer 12, ^ 
and contains a second metal which has the same or 
different composition as or from that of the first metal, 
so as to make the first layer 12 adjacent to the 
second layer 14, into a multilayered body 10, and 

energizing the multilayered body 10 while pressurizing the multilayered body 10 toward the 
stacking direction. The first layer 12 is preferably a first sintered compact or a bulky body 
containing the first metal. The second layer 14 is preferably a powder containing the 
second metal, a compact containing the second metal, or a second sintered compact 
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which contains the second metal and has the higher specific resistance than the first layer 
12. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A metallic sintered compact obtained by energizing current to said layered product 
while laminating said 1st layer and said 2nd layer, considering it as a layered product and 
pressurizing this layered product in a laminating direction so that the 2nd layer 
characterized by comprising the following may adjoin. 
The 1st layer containing the 1st metal. 

The 2nd metal that has the presentation which has specific resistance higher than this 1st 
layer, and is the same as or different from said 1st metal. 

[Claim 2]The metallic sintered compact according to claim 1 which is the 1st sintered 
compact in which said 1st layer contains said 1st metal, or a bulk body containing said 1st 
metal. 

[Claim 3]The metallic sintered compact according to claim 2 in which said relative density of 
the 1st layer is not less than 70%. 

[Claim 4]A metallic sintered compact given in either to claims 1-3 which are the 2nd 
sintered compact that has said specific resistance higher than the 1st layer including 
powder in which said 2nd layer contains said 2nd metal, a Plastic solid containing said 2nd 
metal, or said 2nd metal. 

[Claim 5]A metallic sintered compact given in either to claims 1-4 which are those in which 
the aspect ratio exceeds 1 . 

[Claim 6]A metallic sintered compact given in either to claims 1-5 which contain further 
particles which said 1st layer and/or said 2nd layer become from a charge of a ceramic 
material, W, and/or Mo. 

[Claim 7]A metallic sintered compact given in either to claims 1-6 in which said 1st layer 
and/or said 2nd layer contain further textiles whose aspect ratio is two or more. 
[Claim 8]A metallic sintered compact given in either to claims 1-7 further provided with an 
enveloping layer which covers the surface. 

[Claim 9]A manufacturing method of a metallic sintered compact characterized by 
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comprising the following. 

The 1st layer containing the 1st metal. 

A laminating process which laminates said 1st layer and said 2nd layer so that the 2nd 
layer containing the 2nd metal that has the presentation which has specific resistance 
higher than this 1st layer, and is the same as or different from said 1st metal may adjoin. 
A sintering process which energizes current to said layered product while pressurizing a 
layered product obtained by this laminating process in a laminating direction. 

[Claim 10]A manufacturing method of the metallic sintered compact according to claim 9 
which is the 1st sintered compact in which said 1st layer contains said 1st metal, or a bulk 
body containing said 1st metal. 

[Claim 11]A manufacturing method of the metallic sintered compact according to claim 10 in 
which said relative density of the 1st layer is not less than 70%. 

[Claim 12]A manufacturing method of a metallic sintered compact given in either to claims 
9-1 1 which are the 2nd sintered compact that has said specific resistance higher than the 
1st layer including powder in which said 2nd layer contains said 2nd metal, a Plastic solid 
containing said 2nd metal, or said 2nd metal. 

[Claim 13]A manufacturing method of a metallic sintered compact given in either to claims 
9-12 which contain further particles which said 1st layer and/or said 2nd layer become from 
a charge of a ceramic material, W, and/or Mo. 

[Claim 14]A manufacturing method of a metallic sintered compact given in either to claims 
9-13 in which said 1st layer and/or said 2nd layer contain further textiles whose aspect ratio 
is two or more. 

[Claim 15]A manufacturing method of a metallic sintered compact given in either to claims 
9-14 further provided with a coating process which covers the surface of said metallic 
sintered compact with an enveloping layer. 



[Translation done.] 



http://www4.ipdl. inpit.gojp/cgi-bir^tran_web_^ 2/5/2008 



JP,2003-342610,A [DETAILED DESCRIPTION] 



Page 1 of 3 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention about a metallic sintered compact and a 
manufacturing method for the same in more detail, It is related with a metallic sintered 
compact which consists of various kinds of materials containing metal, such as composite 
materials, such as tool materials, such as functional materials, such as a magnetostriction 
alloy and a magnet alloy, cemented carbide, and a cermet, a particle distributed composite 
material, and a fiber reinforcement type composite material, a metallic sintered compact of 
the long picture which consists of such materials, and a manufacturing method for the 
same. 
[0002] 

[Description of the Prior Art]A sintering process is a method of obtaining a sintered 
compact, by compressing powder, and heating, burning and hardening this to an elevated 
temperature. As a metaled sintering method, a pressure is applied to metal powder, a 
Plastic solid is acquired, for example, current is sent between punches, pressurizing the 
ordinary pressure sintering process which sinters with a sintering furnace further, and the 
metal powder with which the die was filled up by punch, and the energization sintering 
process etc. which make the metal powder itself generate heat with Joule heat are known. 
[0003]Also in these, the energization sintering process can shorten sintering time as 
compared with other methods, and there is an advantage that moreover eburnation is 
promoted by application of pressure. Therefore, the energization sintering process attracts 
attention as a sintering method of composite materials, such as a particle distributed 
composite material which was difficult to sinter, and a fiber reinforcement type composite 
material, etc. by the functional materials, such as a magnetostriction alloy and a magnet 
alloy, and the conventional method that advanced structure control is required. 
[0004]This method is applied also to the joining method of the material which was difficult to 
join by the conventional method. For example, surface roughness of a plane of composition 
is made into a split face (30 micrometers - 200 micrometers), these planes of composition 
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are contacted to JP,2002-35955,A, and the manufacturing method of the aluminum alloy 
combined member characterized by carrying out energization application of pressure in a 
plane of composition and direction crossing at a right angle is indicated. 
[0005] 

[Problem(s) to be Solved by the lnvention]Since application of pressure is unnecessary at 
the time of sintering, an ordinary pressure sintering process has the advantage that 
productive efficiency is high. However, for example, in the case where press forming of the 
pillar-shaped Plastic solid is carried out using metal powder, if the ratio (aspect ratio) of the 
height to a crosswise size becomes large, the density gradient inside a Plastic solid will 
become large. Heating of such a Plastic solid will shrink greatly the direction of the center 
portion whose Plastic solid density is lower than a both-ends portion with high Plastic solid 
density. Therefore, in this method, the sintered compact with high dimensional accuracy is 
not obtained. 

[0006]When manufacturing a high-density sintered compact using an ordinary pressure 
sintering process and the oxide layer is formed in the surface of the metal powder used as 
a starting material, the process of removing an oxide layer from the surface of metal 
powder is needed in front of shaping. About the alloy system in which a firm oxide layer is 
formed on the surface of metal powder, and the composite material which added the 
dissimilar material, it is difficult to obtain a high-density sintered compact with an ordinary 
pressure sintering process. 

[0007]On the other hand, since metal powder is pressurized simultaneously with 
energization, the oxide layer formed on the surface of metal powder at the time of sintering 
is torn, and an energization sintering process tends to expose a pure field. Sintering is 
promoted by application of pressure even if it is a case where a dissimilar material is 
included. Therefore, even if removal of the oxide layer formed on the surface of metal 
powder is a difficult alloy system, a composite material, etc., a high-density sintered 
compact can be obtained. 

[0008]However, as for an energization sintering process, since energization to metal 
powder is performed via a punch, temperature distribution becomes uneven easily. That is, 
although the portion near the punch is relatively heated by the elevated temperature, in 
order that current may distribute and flow into a die, temperature cannot go up the center 
portion which is separated from a punch easily. Therefore, the heating history of each part 
becomes uneven and the density and/or the organization of a sintered compact become 
uneven, so that the aspect ratio of a sintered compact becomes large. 
[0009]ln an energization sintering process, since 1 axis application of pressure is performed 
to metal powder, friction occurs between a die and metal powder. There is a tendency 
which becomes so small [ the size of this friction is large near the punch, and ] that it 
separates from a punch. The welding pressure by punch becomes that it is hard to be 
transmitted to metal powder, so that friction becomes large. Therefore, if the aspect ratio of 
a Plastic solid becomes large, poor sintering will occur in the center section and a healthy 
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sintered compact will not be obtained. 

[0010]There is the issue which this invention tends to solve in not being based on the 
metallic sintered compact which has high sintered compact density and close dimensional 
accuracy, and its construction material, but providing the manufacturing method of the 
metallic sintered compact which can manufacture such a sintered compact. 
[0011]There are other issues which this invention tends to solve in density and/or an 
organization not being based on a uniform metallic sintered compact and its construction 
material, but providing the manufacturing method of the metallic sintered compact which 
can manufacture such a sintered compact greatly [ an aspect ratio ]. 
[0012]Other issues which this invention tends to solve have an aspect ratio in not being 
based on the healthy metallic sintered compact with poor sintering which is not, and its 
construction material, but providing greatly, the manufacturing method of the metallic 
sintered compact which can manufacture such a sintered compact. 
[0013] 



http://ww4.ipdl.^ 2/5/2008 



JP,2003-342610,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is an outline lineblock diagram showing the 1st example of the manufacturing 
method concerning this invention. , 

[Drawing 2] lt is an outline lineblock diagram showing the 2nd example of the manufacturing 
method concerning this invention. 

[Drawing 3] lt is an outline lineblock diagram showing the 3rd example of the manufacturing 
method concerning this invention. 

[Drawing 4] lt is a figure showing the relation of the magnetic field of a sintered compact and 

magnetostriction which were obtained by Example 1 and the comparative example 1. 

[Description of Notations] 

10 and 30 Layered product 

12 and 32 The 1st layer 

14 and 34 The 2nd layer 

40 Layered product 

42 < and - 42 , -- the 1st layer 

1 n+1 

44 , the 2nd layer of -44 n 
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DRAWINGS 

[Drawing 4] 
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[0 0 4 3] S2SJcii s « i jg.t gffiafWfciiB 
i m<r>itmMp i i-?tti-S*2afcott^;Ja:p 2 cott^p 

2 /pi (jwt, rtt«fifc«*j <tv^o ) (±, 

1. H:«8if6F**s, 1. 1 «*M 

^iKlt 1. 5f^J^±T^5 0 
[0 0 4 4] ^2®{C(i, 0-^J(C(^ x m"2^M^^tf 

[0 0 4 5] ^2iiLT, S2M^ttf^ffl^ 
^««5ia : »i: Lfc^co^2iiOTX-<^ hit 

0. 00 5J^±l. 0J^T4^5<t 

40 &fethZ><Df)W£ S2i7^^^ hJt^O. 00 

1. O^ffi^St, *fe-B#^»2)BF^»0/E^»**^5F 

fl6*5Fa^*^i--5*i-tixdSfe5. ^2^ 
<t LT»2&J»Sr$tf»5KSrffi^S»^, ^2®T^-< 
* MtJ*, #£L<tt, 0.. h;h. OJ^T, $btc 
»iL<fi, 0. 2W-bl. 0WTT'fc^ o 
[0 0 4 6] g2ii:LT, JB2AA«r^tfdc« 
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[0 0 4 7] $ LT, « 2 

2#|jKfl:*:/Hl*3«£\. *2ttttft:<o*B*}-eaii % fg l 

sj:^, mi iicoi:bffi;}/L, »i aiatjc!B2»oart, 

£ c 3B2*«flc<7>«^«««±, JB2«fSft:£:fl;£! 

[0 0 4 8] /jrfc, gS2«£LT, ?B 2 tr*»* 

[0 0 4 9] £tc. m2mtl,X, JS2 4feJR«:StfJ«» 

flsXttJB2jfete*S:ffl^5»^, i2l7^^^ hit 

b#k*v k<Dmxft±-tzmmb'h£\<^<DX\ 1217 

hJfcj&<*#< Tfc, Et*«:JB2JiJC«H^e*i- 
[0 0 5 0] «/ff*«, '>*:< t <jiBlJlt!(S2Jli:AS 

P5««:js 2 mx^tzEMmm.^'t^ t ^ott 

[0 0 5 1 ] Sfc, SNBf*!*, JB Hi:l2l^H 
[0 0 5 2] £<b(C SfJBflMi, 

-f a * 1 m r 2 m £ m s ^ -e«w l ^ # a m m 
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[0 0 5 3] Hill-. atJBftwff l (O A«:«Sr^i- 0 U 
Kcio^r, ai*ioi± 4 JiTWcfaiBSftfcSSia 
12, l 2 t % -t(Oit«i^lciE«Snfe»2IBi 4 

tn^o ffi/if£i o<7D±ftii:, 2 0 co±-s «t 9 m 

1 0W±T*SBl£li, 2 2, 2 2^EI$^ '<> 

^2 2, 2 2 4^LTM*1 OSrADBEaHt-rSJ:^^ 

[0 0 5 4] lg]2(C x a/lf£^2(?mf4^J£^1- 0 [2I 

2lc*5t^T, flf^*3 0(i, Jr.T«S»cKKSnfc»lli 
3 2, 3 2ir, *<oq=»*L^iaiBSn^JB2* 3 4 k&ffi 

2(7 OCOWii^LF^t-Jf A$tl*CV^5 0 ^7t, HI 2 <D0iJ(C*5^ 
9,JBlJi3 2, 3 2 ^^LrfSll^3 0 *»0flEia«i- 

[0055] ^ic, m^T.m^^^xmm-r^ 0 m&i. 
com/*. ^**iis*«cK*$ix5#tt«c^isi:r, Sii 

[0 0 5 6 ] — |»ii*(-^D^6ffi^^A# < ^5 

^ [0 0 5 7] fti:, 2&X«lCO^TRl«-*-<5. 2*X 

a**, fflESfXfs-ett^n^&wggf^tc^tL, 2^s 

«:tT5XaT*>5. 5 42ft&li: LT(1, Aft: 

[0 0 5 8 ] ^SX^(COt>T|^PJ-r5o }MI 

S*i, lST2ft*Q.a*5?T49nfc&«»a#0* 
50 i5Sr««JBTK«-*-^XS-C*)5 0 ttlifcLTIt ± 
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£ rass-r 6 #> 5 » £ (c -c *> a a* . s s * «s 

[0 0 5 9] JWi, **tt<^)JB*(C«S«it*MsOf^ffl 

2 % S2114 &t>*S§ 111 2 £r C £>m-C*V 2 0 £7)f 70 
ii?Lrtlcf*ALX*Bii«si Oil, -ta?±T»S:^<^ 
2 2, 2 2t$»t5. 2 2, 2 2 ^H 

^tfif^l 0»±L/j:^6, 2 2, 2 2RAIC 

«8t«r««-r3£, fRl/fl 2, 1 2WI211 4^ 

[0 0 6 0] fcs^fi, [g]2(c^-f IH3 

2 , ^2134 l.l3 2$rl COHl-C^V 2 0 <DM 

«?LrtK#ALT, ai»3 0tt5 o 2fc^T\ Sgi B 

3 2, 3 2 LTJIJ^T, fSJlf£ 3 0 &))\\}± L 

2, 3 2 ^(/i 2 f 3 4 ^> ^a-yuSilC J: o T Wf 
[0 0 6 1 ] ~(73H#, ;«6WI-*5^-a±, i2fl 4 , 

3 4 otfcj&fcifi, ® 1 H 1 2 , 3 2coitffifetJ: Affile 
X\ ^2114, 3 4 ICio^T £ *) <n*j=L— /u$fc#; 
*£U iS^tc^^ix-5 0 *<ntzft* m2M\ 4, 

/c, mi® 12, 3 2l±, I2I14, 3 4KM;LTffl 

^HSat^JKt ^"C, ill 2, 3 2^V2 

12114, 3 4{cm'M\^B&£ftZ>o 

[0 0 6 2] *jtlfi(75»Jiii«5*|iiS*a-(c:j:ixli, il 

« £ h p#ic jfjpii tfft t>ti z> (o x\ g, «Etttt*r «■ jc rs e> 

[ 0 0 6 3] «Elft*»fi{k$-tt-6 3tftO«f*!l3i|! 40 

"Oil H Sr ft * L 4 i« b 6 O T , « EE ««g ffi- tc tt 

[0064] ^fc, mmmcztisxmmzn? mn 
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[0 0 6 5] £ ibl-, *3ll6<o*«(c«s*!Jt*ifelc*5 

[ 0 0 6 6 ] *«l^(Oj|l2<7)3iat(75»lilC«6A 

[0 0 6 7] 13 (a) -H]3 (c) ^Xtt«)«tt 
lc«S»5g*ife<D«l«p|fiK|g|S:^i- 0 |g|3 (a) -H13 

(c) icic^T, »4 0ll K?iHcffi|t*nfcniB 
CO^-Y 5 0 1 , 5 0 2 , •• 5 0 n coSil^LfcSA^tLT 

[0 0 6 8] ifc. 5 0 1 , 5 0 2 , -O^IC 

(i, 13 3 (a) W;£WMo»BnSrJKtt 
T, ^FB^^tiitar^^L^o Hi 3 

(b) IdTFi-J: 5 tc:, kil^soki: (k + i) 

5 0 k + 1 COPflld, ^®f^4 0^^^(C(i(5f 
^ Li/ ^fl $r e Mil?L ^r^ra tz. K -fyfi ^J6»fls: 
5 2k^ltta^. ^6V^{i, |g|3 (c) (c^i- 
J:9i-. k#g(7)^V 5 0 k i: (k-f-l) #g(7D^5 
0k 1 1 oPflt-, W^*4 0<o^lJ;^^t^W 
-T5^ii?L^(i^fc K— ^*>S!Wie»ft:5 4u Sr^flt L 
T^a^ 0 ^«0»-&, W5 2k, 5 4 k Cli, T/U 

[0 0 6 9] ffimtfc4 0(1, (n+ 1) Ml|4 2 
i, 422, 4 2 n + i t , n f^CO^ 2 If 4 4 i , 4 
4 2, --4 4 n ^^5i|cKB$H^tco^^ib^^o 

^50k (o^tf^^idiaa^tuTv^o 

[0 0 7 0]-^, k#IOl2l44k«l: (k + 1) 
10^214 4 k + i OWCIt C^ib(-^a/±^$rfE 
m^Ji&tt&Z&ft'tZ (k + l) #g(0|gl^4 2 

l/*T«(w|i % -ttl-PiX, IH42i &1/4 2„h 

hfc^ 5 0 i , 5 0 2 -O^fiJ: f9fi< ?ioT*5l3 , 
ill42i, 4 2 2, -^^LT, S2f44i, 4 

4 2 , -(i*DjE*at^*ass:eai-6j:5i-*o"cv^ 
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[0071] fcib\ t^ttWjS^o^rit SB 1 ro0S*£ 

o^rsiw-rso EvMctensju ^oatwjcE«*n 

feKBtlBO^-f 5 0 i , 5 0 2 •••OJfia?Lcoc|3jcfl|/iflE 
4 0&ffAU SHU* 4 0 ^;jn/±iim-r^) t , 318 ft: 4 

o icans «aj**ii, s o k ^gpififf^s 

0 k co^ifeff ICltffiStO/hSl^ 1|4 2 k , 4 2 
k + i , feSfifitU 5 0k (a^'kffilClfcffitaW* 

# c 2 s 4 4 k mm\*4 o £>*n*&/KR 

[ 0 0 7 3 ] 5 0 k <B*ttlCfiaH4*lfc:* 

*f 5 0k tfiOMKc«*i--5««ll*^/h*< ft£ 0 *<0fc 
«u 5 o k o)^gj|:^»$^S2S4 4 k l: 

[ 0 0 7 4 ] 

[*tt#J] (XXH 1 ) 5 0 0/i rnJ^TcDT b B 

Dyft}^, FeB*XOtCr»*t t (T b o . 5 
Dye. 5 ) (F e o . 9 s C r o . o s ) i . a li&jftM 
ft Set 9 IcK-frU 1M-/U;;^|^T1 0 0 EMffl. 

fi, 0 4 £ Lfc. 

[0 0 7 5 ] ^c, z\<n1fftj£ (JL^T, rMA»*j 
9 G ) 7. 5 g ^^oi^^V icftdgu 
ttffi*:ffl^T^**«r((s:f:ftsi(Ufc. ^flMfettfi* 10 
P a 0»±#®mT(Cio^r, : 4 Ot/m i 

n , ^nJE^J : 4 1 . 2MP a , f*f£iftJK : 1 2 0 0°C, 

ft, i^.fl : 1 0 mm. j a $ : 1 0 mm, f0*MSft : 9 0 
%, tLJSJvt : 7 0 ju Q c mt^of: c 

[0076] gi i (CTF-r j: 9 fc, mi&h^^v 2 

0COjr@}L!*HC, ^ffl«E*g«s (« ljf 12) , MAft* 
(*2»1 4) ^U'fli^l* (Sill 2) ^-OHII 
tWA U l:T^^^®C0/->^ 2 2, 2 2T'5 

t*Lfc. ftib\ T*<i^^i*(i, Jtffif*>**flWU 
ffijeofflte, 5. OgOMAfMmiiUfo 

[0 0 7 7] ft^t, '^^ii««*ttS:ffll>T, 
«a*-MAft*-W«8*^ «b ft 5 flHlff<7)*«feie 
Sr^ofco l 0 P a o«ffi#(StnFl£:fc^ 

T, #rMiSJ[g : 4 0t/m i n , })W££) : 4 1 . 2 MP 
a , {fcfipf&Jg : 1 0 0 0°C, f*^H#^ : 2 0#<D*fl=T 
T'tTofc. if^Ac&j^j&^ftW. : 10 mm. £j 

$ : 2 1 mm, 1=i*f?Bff : 9 5%X*>itz 9 
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[0078] amm 1 ) xit&y 1 tn^titMAis* 
(7. 5 g ) £^<d££ y^izjtmL, ;<^*mmm& 

BE#H«Tt-*3V^r, : 4 Ot/m i n, ^PJ± 

f) : 4 1 . 2 MP a , RfSMfiS : 1 2 0 0t, «fSH# 
. " WI : 2 0^#Ttfrof; D »6ftfc««fm, it 
i: 10 mm, ffi $ : 9 mm, : 9 5 %~C&>o 

[0079] nmffl i 2 xm htitzm&mc 

10 O^T, 1 2 k A/mOi&#£E{7;jD Lfc^COf$t>' 

[0 0 8 0] (Jt*fcfl«J2) OMAfe v ^C03ti^a:^ 
2 0 g («»»0>^j£^+j£ :iai0mmXH$21m 

20 [0 0 8 1] (3t!6W2) W-T-lt-CN d : 1 3. 7%, 
Fe:73. 5 %, C o : 6 . 7 % N B : 5 . 5 G 
a : 0. 6%^e>ft5jfea^0^fe^^D^L, 1 5 
OOWiat r4lfe«ifi2 4m/s T- 

tz 0 £ «bie, ; (?) ^ 3 0 0 m^T(C» L 

[0 0 8 2] ^(C, #^Jxfc»»«*a»M<7)y-f»U« 

tffofc, ^fflttifett, 1 0 P a 0«EZ#ffl^CTtC46V> 
30 T, : 1 0 O^/m i n, J)UI±7) : 2 9. 4M 

P a , {fcfSifLS : 7 0 0°C, : 3 »(7)if1-TT 

. ^fTofc. »6>*Lfc^«j«yS<*:tt, : 1 0mm, ffi 

$ : 1 0 mm, t0*j-&l£ : 8 0 %, Jtffifct : 1 5 0 u Q 
c mt'J)of: 0 

[0083] m i ic^-t-j: 5 1-> 2 

OOJtiiTLrt^, Kiln) , 

(»2Si 4) Rxfj>mi&t£ft (mi iii 2) iiwiB 

fio ft^> ^M«E*g<*l±, ^(S^SrSTF^U 5ffHfSi(7) 
40 TpHIc, 4. 0 g <D®&m&tkfr&A,tz 0 

[0 0 8 4] ^^T\ ^Vu^iia^&feffiVNT, 
^^-^»-^(i^f*7i^ft6«/if$:c0^^fe 
fto/t 0 ^^^f±, 1 0Pa(08E#iftTlwjo^t, 

: 1 0 0°C/m i n, ^PH^I : 2 9. 4MP 
a , ««piaS : 8 0 0^, (fc»fl*ffl : S^CO^TT'tT 
o/zo tEfl : 1 0mm, 15$ : 2 3 

mm, fB*MBffi : 8 b%Xth^tz 0 

[0 0 8 5] (JtttM 3 ) HlfctW 2 T't# 6tLfc»»» 

(7. Og) fe-t^^^^^lC^JKL, ^</u^a«*« 
50 tt*rffl^T, «B»*«rfP«Lfc. i0Pa« 
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ESllTiaJ^r, : 1 0 0°C/m in, ^ 

JEJ] : 3 0 OMP a , f*fif?flJffi : 8 0 0°C, »f*B$KI : 
5»(0*W=T-efTofe 0 »fcftfc**Sfm, S^: 10 
mm, : 1 Omm, fflWSlS : 8 5%T^ofr 0 

[ 0 0 8 6] g£»J 2 &tfJt««l 3 t>tl1t»t6»\Z 
OVNT, 3*9ttfLB r , i He Rif&-X=c-*sl>*c * 
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*— f(BH... a x Sr»|3£Lfc, -t<o*£*$:^i- 0 



[0 0 8 7 ] 
[«1 ] 





B r 

(kG) 


i H c 
(kOe) 


B H m a x 

(MGOe) 


IS £ 
(mm) 


J£«0|3 


7 . 4 


1 6. 8 


13. 5 




1 0 




7 . 5 


1 6. O 


1 4. O 


2 3 



[ 0 0 8 8] (Jtttffl 4 ) ^<of&»»a>£SI»4: 1 

8 g (tttefteO^S^tte : US 1 0 mm X ^ £ 2 3m 
m) tLWH J*«M0J3 t|-pJ -£0#|IIM(C^V\ JKtt 

[0 0 8 9] J£Lk, ^^P^O^COJB^t-o^ri^^liw 

[oo9o] win ±aE'*ttj5ii(cti^^Ti±, Rt£#w 

[0 0 9 1 ] 

[0 0 9 2] M^M6^lH^2i^ 



[0 0 9 3] JDEEKJ:oTftj£jWEi££n5^ 

[BIBaOlBim/jriftM] 

[HI l ] *36W(ceR5»it*ffiWJB l ^IWJIr^t 
[1*1 2 ] *5SW{c«ajH5t*»<ofB 2 oJM*0iJ£^i- 
[HI 3 ] ^«S»it*ifeoJB 3 ^ **Mffl 

[IU4] i&iwys«i -e»tnfc«*s*w« 

i 

2 

IB 21 



1 0, 

1 2, 

1 4 , 

4 0 

4 2 i 

4 4 i 



3 0 
3 2 
3 4 



4 2 n + i 
4 4 n 
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(51) Int. CI . 7 

// C 2 2 C 101:08 



F I 

C 2 2 C 101 :08 



T-73-K (#%) 



?|s]2266-98 IS^fTiRftAS*fiEaf»^W 



(72)*eji# /J^ JgH 

ffs12266 — 98 IfififTiftifeASJSaWte^W 
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(11) 



fl r 



2003-342610 



F $ — .A (##) 



4K018 AB01 AB02 AB03 AB04 AB08 
AC01 BB02 EA22 FA21 JA07 
JA09 JA16 JA27 JA29 KA42 

4K020 AA01 AA21 BB08 BC03 
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